for quantification, n = 5); 10 arrows, MyoG + cells. f,g Pax7 and Laminin staining on uninjured and 14 dpi TA muscles from 11
Yng Ctrl, Yng Gas1EX (f), Aged Ctrl and Aged Gas1KO (g) mice (refer to Fig. 1c and Fig. 2g for 12 quantification, n = 5); arrows, Pax7 + cells. Data are mean ± s.d., adjusted P value is shown; by 13 two-sided unpaired t-test (d experiments; ≥ 20 myofibers per condition). c, Averaged fiber diameters quantified for uninjured 5 or 1mpi TA muscle sections from Yng Ctrl, Yng Gas1EX, Aged Ctrl and Aged Gas1KO mice (n 6 = 5). d, Diagram for measuring specific twitch force (sPt) and specific maximum tetanic forces 7
(sPo) of TA muscles in situ. e, Representative traces of normalized sPt and sPo (g) of TA muscles 8 from specified groups (refer to Fig. 1k for quantification: n = 7 for Yng Ctrl uninjured; n = 8 for 9
Yng Ctrl 1mpi, Yng Gas1EX 1mpi, Aged Gas1KO 1mpi; n = 12 for Aged Ctrl uninjured; n = 6 10
for Aged Ctrl 1mpi). Data are mean ± s.d., adjusted P values are shown; by two-way ANOVA (c).
11
Scale bars, 25 µm (a, b). Yng RetKO mice (refer to Fig. 3e for quantification, n = 5); arrows, Pax7 + cells. d, Representative 8
images of muscle sections stained with H&E for Yng Ctrl and RetKO mice. e, Averaged fiber 9 diameters in uninjured or 1mpi TA muscle sections of Yng Ctrl and Yng RetKO mice (n = 5). Data 10 are mean ± s.d., adjusted P values are shown; by multiple unpaired two-sided t-test (a, b) and two-11 way ANOVA (e). Scale bar, 50 µm (c) and 150 µm (d). in Plantaris muscles from Yng Ctrl, Gas1EX and RetKO mice with or without muscle overload by 3 SA (refer to Fig. 4b for quantification, n = 5). b, Percentages of fibers with EdU + myonuclei in 4
Plantaris muscles from Yng Ctrl, Gas1EX and RetKO mice with or without muscle overload by 5 SA (refer to Fig. 4a for experimental design, n = 5). c, Percentages of EdU + cells in total Pax7 + 6
MuSCs in Plantaris muscles from Yng Ctrl, Gas1EX and RetKO mice with or without muscle 7 overload by SA (refer to Fig. 4a for experimental design, n = 5). Data are mean ± s.d., adjusted P 8 values are shown; by two- way ANOVA (a, b, c) . Representative images for MuSCs on SMs isolated from Yng WT, Aged WT, and Gas1EX mice, 2 cultured for 24 h with PBS mock-treatment or GDNF (20 ng/ml), and stained for pRet (red), 3 merged with Pax7 (green) and DAPI (blue) (refer to Fig. 4a for quantification, n = 3 experiments ; 4 ≥ 20 myofibers per condition). Two examples for each condition are shown; asterisk, myonuclei. 5
Scale bar, 10 µm. 1  26  51  76  101  126  151  176  201  226  251  276  301  326  351  376  401  426  451  476  501  526  551 Gas1EX TA muscle sections with intramuscular injections of PBS or GDNF (500 ng; at 2, 4 and 7 14 dpi) at 1 mpi, stained with H&E. d,e, Averaged fiber sizes (d) and fiber diameters (e) from data 8 in c (n = 5). f,g, Representative traces of normalized sPt and sPo (f) and quantifications (g) of Yng 9
Gas1EX TA muscles treated with PBS or GDNF (as described in c) (n = 5). Data are mean ± s.d., 10
adjusted P values are shown; by multiple unpaired two-sided t-test (a, b) and unpaired two-sided 11 t-test (d, e, g) . Scale bar, 150 µm (c) . experiments; ≥ 20 myofibers per condition; for PBS group, same data in Fig. 3f were used) . b, 4
Representative images of Yng RetKO TA muscles with intramuscular injections of PBS or GDNF 5
(same as described in Extended Data Fig. 8c). c,d , Averaged fiber sizes (c) and fiber diameters 6 (d) from data in b (n = 5). e,f, Representative traces of normalized sPt and sPo (e) and 7 quantifications (f) of Yng RetKO TA muscles treated with PBS or GDNF at 1 mpi as above (n = 8 5). Data are mean ± s.d., adjusted P values are shown; by two-way ANOVA (a) and two-sided 9
unpaired t-test (c, d, f) . Scale bar, 150 µm (b). 
